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$\frac{\partial^{2}\phi}{\partial x^{2}}+\frac{\partial^{2}\phi}{\partial y^{2}}+\frac{\partial^{2}\phi}{\partial z^{2}}=0$ $(i\prime l\Omega)$ (1 . a)
$\frac{\partial^{2}\dot{\phi}}{\partial x^{2}}+\frac{\partial^{2}\dot{\phi}}{\partial y^{2}}+\frac{\partial^{2}\dot{\phi}}{\partial z^{2}}=0$ (in $\Omega$) (1 . b)
$\frac{\partial\phi}{\partial n}=-\frac{\partial\phi}{\partial y}=-U(xy,z,t)$ (on $S_{c}$) (1 C)
$\frac{\partial\dot{\phi}}{\partial n}=-\frac{\partial\dot{\phi}}{\partial y}=-\dot{U}(xy,z,t)$ (on $S_{C}$) (1 d)
, $\mathrm{n}$ , $TJ$ $\dot{U}$
.
$\frac{\partial\phi}{\partial n}=0$ (on $S_{B}$) (1 . e)
$\frac{\partial\dot{\phi}}{\partial r\iota}=0$ (on $S_{B}$) (1 . f)
$\frac{D(\xi,\zeta,\eta)}{Dt}=(\Phi, \phi_{y}, \alpha)$ (on $s_{F}$) (1 . g)
, $(\xi,\zeta,\eta)$ $\mathrm{x},\mathrm{y}$ ,Z , $\phi_{y}$, x,y,z
. , D/Dt t ( ) .
$\dot{\phi}+\frac{1}{2}(\phi_{x}2+\phi_{y}^{2}+\phi-.)+g\eta 2=0$ $(_{onS_{F}})$ (1 . h)
, g .
$-1$ , 6 surge $\mathrm{X}_{1}$ , sway $\mathrm{X}_{2}$, heave $\mathrm{X}_{3}$ , roll
$\mathrm{X}_{4}$, pitch $\mathrm{X}_{5}$, yaw X6 , ,
.
$\underline{\partial\phi}=\sum\dot{x}Jl6jj$ (on $s_{V}$) (1 . i)
$\partial n$
$j=1$
$\frac{\partial\dot{\phi}}{\partial r\downarrow}=\sum_{1j=}^{6}\ddot{x}\prime jl_{j}$ (on $S_{V}$) (1 . i)
, $\dot{X},\ddot{X}j$ 6 .
.
13
$n_{6}n=n_{4}n_{3}=n_{2}n=n_{X}s(ZG1===nn(X_{V}-x_{c})(\nu^{z}V-yV^{-Z}y_{G}))n_{y}-(_{\mathcal{Y}V^{-y_{G}}})\prime nn_{z}-X^{-(-}(_{Z}VG)x_{V^{-}}\chi_{G})\prime l_{z}zn_{X}\iota y\}$ $(1 \cdot \mathrm{k})$
, (nx’ny’nj n x,y,z . (xv’y $\sqrt$v) ,
($\mathrm{x}_{\mathrm{G}}$,yG’ZG) .





$= \sum_{j=1}^{6}(\dot{X}_{j}^{1-}+\Delta 1t\cdot\ddot{X}_{j}^{t}-1)n_{j}$ (on $S_{V}$) $(1 \cdot 1)$
(2)
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4 1 N,.(j1=1\sim 4) .
$N_{4}=N_{3}= \frac N_{2}N_{1}=\frac{1}{\frac,4444111}(1s)=\frac((1^{-}+S)(1^{-}+(1+s1-S))((1+s)(1S?)1^{-}s)s_{1}^{1}|\}$ (2 . a)
, ($\mathrm{x},\mathrm{y}$,z) A
s,sl 1 , .
$A= \sum_{r^{1}1}^{4}A_{r’ j}\underline{-},N\tau’\frac{\partial A}{\partial s}=J\sum_{-}^{4}1- 1A1\frac{\partial N_{j}}{\partial s’},$ $\frac{\partial A}{\partial s^{\mathrm{t}}}=j|=\sum_{1}^{4}A\mathrm{t}j\frac{\partial N_{J}}{\partial s^{1}’}$ (2 . b)
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, n . p q ,
. $\mathrm{G}$ , $(4 \cdot \mathrm{a})$
$(4 \cdot \mathrm{b})$ 3 (4 . C)
, .
$\frac{\partial^{2}G}{\partial x^{2}}+\frac{\partial^{2}G}{\partial y^{2}}+\frac{\partial^{2}G}{\partial z^{\mathit{2}}}=-4\pi 6(x_{P^{-xy\mathcal{Y}}}-q’ p-qpZz_{q})$ $(in\Omega)$ (4 . a)
$\frac{\partial G}{\partial n}=0$ $(atz=-ll)$ $(4 \cdot \mathrm{b})$
$G(p,q)= \frac{1}{r_{1}}+\frac{1}{r_{?}}$ (4 . c)
, $\delta$ ,h xl;r2 .
$r_{1}=\sqrt{(x-pX)^{\mathit{2}}q(+\mathcal{Y}^{-\mathcal{Y})+}pq2(Z-Pzq)^{2}}$ $(4 \cdot \mathrm{d})$
$r_{2}=\sqrt{(X_{pq}-X)2+(\mathcal{Y}_{P}^{-y_{q})^{2}+(z}p+_{Z_{q}}+2h)^{\mathit{2}}}$ $(4 \cdot \mathrm{e})$
$\alpha$ p , ,
. (3) , \mbox{\boldmath $\phi$}
, ( $\phi=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{S}t.$ , $=0$ (on $S$)) (3) ,
.
$a(p)=-f_{s}G_{n}(p,q)dS(q)$ (4 . f)
t (3) ,
\mbox{\boldmath $\phi$} . ,
p . ,
$(2 \cdot \mathrm{b})$ 4 , .
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$\alpha_{i^{\mathrm{I}}}\phi_{i}|+\sum_{e}\sum,,$
$J_{s}J,N,1 \phi_{j}|.\frac{\sigma}{\partial n}\mathrm{d}\mathrm{e}t\psi_{G}$ I $dsds|$
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$+g\mathrm{z}\};\iota_{\iota i}ds-\delta 3M_{3}g$ $(^{j=1,2,3},4,5,6)$
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(6) $\phi_{\mathrm{x}},$ $\phi_{\mathrm{y}},$ $\phi$ z , (3)
, $t$ Xj ,\mbox{\boldmath $\phi$} . , $X_{j}$ $\dot{x}_{j}\text{ }$
$\mathrm{n}\mathrm{e}\mathrm{w}\mathrm{m}\mathrm{a}\mathrm{r}\mathrm{k}-\beta$ $(\beta=1/6)$ , $\ddot{X}_{j}$ $\dot{\phi}$
( , 1996). , ,
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$\alpha(p)\dot{\phi}(p)+f_{s}\{\dot{\phi}(q)G_{n}(p,q)-\dot{\phi}(q)c(p,q)\}dS(q)=0$ (7)
(7) \mbox{\boldmath $\phi$} , $\ddot{X}_{j}$ (j=1\sim 6) . ,
Xj newmark-\beta , $X_{j}\dot{X}_{j}(\mathrm{j}=1\sim 6)\text{ }$ . , $\mathrm{t}$
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(Us$=15,$ $\mathrm{H}\mathrm{o}=4\mathrm{c}\mathrm{m},$ $\mathrm{T}=1.5\mathrm{S},$ $\mathrm{h}=24\mathrm{c}\mathrm{m}$ , K=4kgf/cm/ )
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